- 1 - 



CFO 12575 US 



Data Communication Apparatus and Method 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to data 
communication apparatus and method for effectively 
communicating image data. 
Related Background Art 

Conventionally, in image communication to transmit 
and receive image information between terminals, 
especially, when it aims to transmit the image 
information to a specified individual, a facsimile 
apparatus for transmitting and receiving the image 
information based on a dedicated protocol by using 
mainly a public line, a method for adding an image file 
to an electronic mail transmitted between computer 
terminals connected to a network, or the like has been 
utilized. 

Further, although it does not aim to transmit the 
image information to the specified individual, a WWW 
(World Wide Web) system utilizing a computer 
communication network becomes noticeable since an 
internet has been popularized. Like an internet 
application such as the electronic mail or the like, 
such the WWW system is a client/server system based on 
a communication protocol called a TCP/IP (Transmission 
Control Protocol /Internet Protocol). Further, such the 
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WWW system has been developed as an information 
retrieval/provision system which can be realized by 
communicating not only the image information but also 
data such as text data, voice data, animation data and 
5 the like handled in a computer, between a client 

application having a GUI (Graphical User Interface) 
called a WWW browser and a WWW server application. 
However, in case of utilizing the image 
^ communication performed by the above conventional 

[% 10 facsimile apparatus, a reception side can not confirm 

or know what kind of image was transmitted until the 



transmitted image is actually printed. For this 
reason, there has been a problem that, even if the 
transmitted image is unnecessary information for the 



Q 15 reception side, an operator at the reception side can 



not previously confirm contents of such the information 
to cancel unnecessary reception. Further, the 
facsimile apparatus tends to be utilized in common by 
plural operators, there is a premise that the image is 

20 transmitted between the two facsimile apparatuses, and 
the image is transmitted based on one-sided intention 
of the operator at the transmitter-side facsimile 
apparatus. Therefore, there have been problems that it 
is not assured that the transmitted image certainly 

25 reaches the operator (individual) at an intended 

destination, and also there is some fear that contents 
of the transmitted image are seen by a person other 
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than the operator at the destination. Furthermore, 
when the operator at the transmission side aims to 
cause the operator at the destination to confirm 
necessity or unnecessity of the transmitted image, 
5 there has been inconvenience that the operator at the 
transmitter side must utilize other means, e.g., a 
telephone or the like, for such confirmation. 

On the other hand, in such the conventional method 
^ as the image file is added to the electronic mail 

2 10 transmitted between the computer terminals connected to 

2 the network, since the electronic mail essentially 

5 

P intended for the individual is utilized, it is possible 

n 

0 to solve the above-described problem by securing 

3 certainty that the image is transmitted to the operator 

f% 

3 15 at the destination. However, like the case where the 

'~4 

3 facsimile apparatus is used, if the communication is 

not completed, the operator on the reception side can 
not confirm the received image. Therefore, there has 
been a problem that, even if 4:he transmitted 

20 information is unnecessary for the reception side, the 
operator on the reception side can not previously 
confirm it and thus can not previously avoid receiving 
it. Further, since the electronic mail essentially 
aims to transmit and receive text data, if such the 

25 high-resolution and high-quality image file as used in 
the printing is added to the electronic mail, the data 
of which amount is significantly large must be 
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transmitted, thereby seriously loading an electronic 
mail server. Furthermore, in order to display such the 
image file on a display device of the reception 
terminal, there has been a problem that a display 
5 application software is necessary, and a large-capacity 
memory is also necessary, thereby seriously loading a 
CPU. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
data communication apparatus and method which solve or 
eliminate the above-described conventional problems. 

An another object of the present invention is to 
provide data communication apparatus and method which 
can transmit image information to a destination without 
increasing a load to a mail server. 

A still another object of the present invention is 
to provide image communication apparatus and method 
which can transmit image data- on the basis of an 
instruction from a reception side. 

A still another object of the present invention is 
to provide image communication apparatus and method 
which can switch a communication method according to 
communication contents . 

The above and other objects, features, and 
advantages of the present invention will be apparent 
from the following detailed description and the 
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appended claims in conjunction with the accompanying 
drawings, 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Fig. 1 is a block diagram showing schematic 

structure of an image communication apparatus according 
to an embodiment of the present invention; 

Fig. 2 is a view showing structure of an image 
communication system according to the embodiment of the 
10 present invention; 

Fig. 3 is a flow chart showing a process for 
transmitting an electronic mail by an image 
communication apparatus a; 

Fig. 4 is a flow chart showing a process performed 
15 on the electronic mail received by a terminal 24 at a 
transmission destination; and 

Fig. 5 is a flow chart showing a process as to 
handling of image data by the image communication 
apparatus. 

20 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, an embodiment of the present 
invention will be explained in detail with reference to 
the accompanying drawings. 
25 Fig. 1 is a block diagram showing structure of an 

image communication apparatus according to the present 
embodiment . 
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In Fig. 1, reference numeral 11 denotes a CPU 
(central processing unit) which controls each unit in 
the apparatus based on programs stored in a ROM ( read- 
only memory). Reference numeral 12 denotes a display 
unit which performs various displaying. For example, 
the display unit 12 displays a state of the apparatus, 
a screen for urging an operator to perform various 
operations, and the like. Reference numeral 13 denotes 
a console unit by which the operator inputs 
instructions according to the displaying on the display 
unit 12. The console unit 13 may comprise any input 
device such as a key input button, a pointing device 
(e.g., mouse), a touch panel or the like. Reference 
numeral 14 denotes a storage unit which stores data 
representing an input image or the like as a file. 
Reference numeral 15 denotes a communication control 
unit which controls connection of the apparatus to an 
external network . 

An image input unit 18 and an image output unit 19 
are connected to an image input/output control unit 17 
and controlled according to instructions from the CPU 
11. An image conversion unit 16 converts image quality 
such as resolution or the like. 

Fig. 2 is a view showing system structure of an 
image communication system to which the image 
communication apparatus according to the present 
embodiment is connected. 



In Fig. 2, reference numerals 21 and 22 
respectively denote the image communication apparatuses 
shown in Fig. 1. To simplify the explanation, it is 
assumed that the apparatus 21 is handled as an image 
communication apparatus a to be used for transmitting 
the data and the apparatus 22 is handled as an image 
communication apparatus b to be used for outputting a 
received image • 

Each of the image communication apparatuses 21 and 
22 has an image input/output function, a network 
communication function based on TCP/IP (Transmission 
Control Protocol/ Internet Protocol) connection, a WWW 
(World Wide Web) server function, and an electronic 
mail transmission/reception function. Reference 
numeral 23 denotes a terminal which has been registered 
as a reply destination used when the image transmission 
is performed by the image communication apparatus a, 
and reference numeral 24 is a terminal which has been 
registered as an image transmission destination to 
which the image transmission is performed from the 
image communication apparatus a. These terminals are 
computer terminals (including CPU, memory, display unit 
and the like) which are connected to a network 26. 
Further, reference numeral 25 denotes a mail server 
which provides electronic mail services to the 
terminals respectively connected to the network 26. 
The apparatuses 21 and 22 and the terminals 23 and 24 



are all connected to others by means of the network 26. 
In this network 26, if each apparatus or terminal is 
connected based on the TCP/IP, they may be connected to 
others through any line and/or any protocol conversion 
on the way. 

Subsequently, the operation of the image 
communication apparatus of such the structure as 
described above in the present embodiment will be 
explained in detail with reference to flow charts shown 
in Figs. 3 to 5. These flow charts correspond to the 
control flows which are performed by the CPU 11 on the 
basis of program data stored in the memory of the 
apparatus . 

Fig. 3 is the flow chart showing the operation 
that an operator of the image communication apparatus a 
performs the transmission operation and thus an 
electronic mail is transmitted to a transmission 
destination. 

In Fig. 3, in a step S101, it is initially 
recognized that an original to be transmitted to the 
image input unit 18 has been set by the operator. 
Then, in a step S102, it is further recognized the 
transmission destination and an instruction reply 
destination which have been set by the operator from 
the console unit 13 according to guidance displayed on 
the display unit 12. At this time, it is possible to 
add previously prepared fixed-form text and/or comment 
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by operator's input operation or preliminary setting. 
After confirming the input setting, the flow advances 
to a step S103. 

In the step S103, it waits for key inputting to 
5 start the transmission* When it is instructed by the 
operator from the console unit 13 to start the 
transmission, the flow advances to a step S104. In the 
step S104, the image on the original to be transmitted 
which has been set from the image input unit 18 
5 2 10 connected to the image input /output control unit 17 is 

;^ read with a first image quality, the obtained image 

: p data is stored as an image file in the storage unit 14, 

s?s and then the flow advances to a step S105. In the step 

;3 S105, the setting is changed to store the image file 

3 15 based on a second image quality of which resolution and 

3 color reproducibility are different from those of the 

first image quality. According to the changed setting, 
in a step S106, it is instructed to store the image 
file based on the second image quality. In this case, 
20 the original to be transmitted may be again read from 

the image input unit 18 to obtain the image data of the 
second image quality, or the image file of the second 
image quality may be formed by converting the data of 
the image file based on the first image quality with 
25 the image conversion unit 16. In any case, the image 
files based on the two kinds of image qualities are 
formed from the identical image. The image files of 
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the different: image qualities formed and stored in such 
the manner as above are utilized as a display image 
(coarse image of which data amount is small) and a 
print image (high-quality image). The display image is 
5 displayed on a terminal on a receiver side and used to 
confirm the received image, and the print image is 
transferred as print data after the receiver side 
confirmed such the display image. It is possible to 
prepare the plural display images and the plural print 

10 images to enable providing them according to display 

capability and print capability of the terminal on the 
receiver side or the image communication apparatus used 
for the image output ting. Further, the display image 
and the print image can be appropriately converted by 

15 the image conversion unit 16. By such the processes, 
when the image files of the respective image qualities 
are correlated with the information set in the step 
S102 and then stored into the storage unit 14, the flow 
advances to a step S107 . In -the step S107, locations 

20 of the display image files and the print image files 
formed and stored till that time are described in an 
HTML (HyperText Markup Language) and then stored in the 
storage unit 14. 

The locations of such the HTML file and the 

25 display data are described in a URL (Uniform Resource 
Locater) which integratively describes information 
resources on an internet. A general format of the URL 
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to be utilized in a WWW system is shown as 
"resource_type: //host . domain/path" . 

In this case, the format "resourcetype" shows the 
used protocol or services, and designates an http 
5 (hypertext transfer protocol) in the image 

communication apparatus of the present embodiment. In 
other cases, although such a protocol as "gopher", 
"ftp", "nntp" or the like may be designated, the 
~ concrete explanation thereof is omitted. Further, the 

'% 10 format "host . domain" shows an address of the server on 

;jj the internet to be accessed, and is designated in an IP 

^ address format or a domain address format. In the 

.fi 

:=r 

- s image communication apparatus of the present 

=3 embodiment, the IP address of the WWW server is 

3 15 designated. Furthermore, the format "path" shows a 

"t: 

;3 position of the file in the server. For example, in 

c 

the image communication apparatus of the present 
embodiment, the location of the HTML file is described 
as "http: //Server_ip_address/ODD/xxx. html" . Further, 
20 the location of the display data for confirming the 

stored transmission image is described as " <IMG SRC = 
"http : / /Server_ip_address/DDD/ooo. AAA" > " in an HTML tag 
system. 

In this case, the extension "AAA" generally uses a 
25 compression image file format such as GIF, JPG or the 

like. Such the extension is interpreted by using a WWW 
browser being the client application in the WWW system. 
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When demanding the image file such as "ooo.AAA" from a 
WWW server of "the image communication apparatus, the 
WWW browser can display such the image file. 

In a step S108, the transmission text (i.e., text 
5 to be transmitted) including the transmission 

destination, the instruction reply destination, the 
fixed- form text, the comment input and the like set in 
the step S102 is formed based on a known general- 
purpose electronic mail format. Further, the location 

10 of the HTML file formed and stored in the step S107 is 
added to the transmission text of the electronic mail . 
In a step S109, the transmission text of the electronic 
mail formed in such the manner as above is transmitted 
to the destination designated based on the transmission 

15 function of the electronic mail included in the image 
transmission apparatus a, as the electronic mail. 
Then, the transmitted electronic mail is sent to the 
transmission terminal 24 through the mail server 25. 

Subsequently, with reference to Fig. 4, it will be 

20 explained in detail the operation that the receiver at 
the transmission destination receives the electronic 
mail, confirms the display image and provides various 
instructions to the image communication apparatus a at 
the transmission source. This flow chart corresponds 

25 to the control flow which is performed by the CPU on 
the basis of a program installed in the memory of the 
terminal 24 at the transmission destination. 
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In Fig. 4, initially in a step Sill, the receiver 
who received the electronic mail causes the display 
unit to display the text contents of the received 
electronic mail and confirms the displayed contents, by 
using an electronic mail client application. Such the 
contents of the electronic mail include information 
representing that this electronic mail was sent by such 
special image transmission service as described in the 
present embodiment, a message to urge the operator to 
access the added URL by using the WWW browser, 
information concerning the transmitter, a comment from 
the transmitter and the like, but the contents 
described in the electronic mail are not limited 
thereto. Such the contents can be implicitly managed 
depending on circumstance. 

In a step S112, it is judged whether or not the 
receiver of the electronic mail instructs (by clicking 
the URL portion described in the HTML text with use of 
the pointing device or the like) to confirm the image 
on the basis of the described contents. If there is 
the receiver's instruction, the flow advances to a step 
S113. In this case, if the electronic mail client 
application having a function to initiate the WWW 
browser from the URL described in the text of the 
electronic mail is utilized, it is possible to 
immediately confirm the image. However, even if the 
electronic mail client application not having such the 
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function is utilized, it is possible to confirm the 
image by initiating the WWW browser independently. 

In the step SI 13, the WWW browser demands, from 
the image communication apparatus a, the HTML file 
5 which was formed and stored in the image communication 
apparatus a in the step S107 and is represented by the 
above URL. Since the image communication apparatus a 
has a WWW server function, the apparatus a supplies 
responsive to the demand from the WWW browser the 

10 designated HTML file to such the WWW browser. Further, 
the WWW browser analyzes the supplied HTML file. Then, 
according to the URL in which the display image 
described in the text and being a source object to be 
displayed has been described, the WWW browser again 

15 demands to display such the display image. 

In a step SI 14, since the display image demanded 
by the WWW browser is supplied, the WWW browser causes 
the display unit of the terminal 24 to display the 
supplied display image. As a. result, the receiver of 

20 the electronic mail can confirm, as a visible image, 
outline of the image transmitted from the image 
communication apparatus a on the display unit of the 
transmission destination terminal 24 logged in by the 
user at the destination. 

25 After the confirmation of the display image by the 

receiver of the electronic mail, the flow further 
advances to a step SI 15. In an image communication 
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system according to the present embodiment, since the 
image is displayed on the transmission destination 
terminal 24, the operator can instruct the apparatus to 
print out the high-quality print image simultaneously 
5 with the confirmation of the image, . In the step S115, 
the displaying to instruct whether or not the print 
image is to be printed out is performed on the same 
screen as that for the display image, and the 
instructed contents responsive thereto are transmitted 
10 to the image communication apparatus a. 

The function included in the WWW browser can be 
utilized in such an instruction and transmission 
method. That is, the WWW system includes a CGI (Common 

Q Gateway Interface) for transferring the input from the 

rf? 

□ 15 client (i.e., WWW browser) to the server to process 

Q such the input based on an external program. For 

example, in a case where an object (text, bit map data 
or the like) for instructing the printout of the print 
image is buried in the HTML text displayed on the WWW 
20 browser and it is set that the previously prepared 

instruction contents are transferred to the server if 
the object is selected, it is possible that the server 
which received the transferred instruction analyzes the 
instruction contents and initiates the program to 
25 transfer and print the print data. Further, by 

utilizing the CGI, it becomes possible to transfer not 
only the previously prepared instruction contents but 
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also the data inputted by the operator. Therefore, by 
utilizing the data inputted by the operator, it becomes 
possible to instruct the system to transfer and print 
out the print image to not only the specific image 
communication apparatus but also the arbitrary image 
communication apparatus based on such the input data. 
In any case, the above instruction and transmission 
method is not limited to the method which utilizes the 
above CGI. That is, any instruction and transmission 



•S 10 method may be used, if such the method is based on the 

=n 

10 application executable between the server (i.e., the 

: 2 

5 image communication apparatus a) and the client (i.e., 

iD 

,n the terminal displaying the display image). If the 

;3 printout of the print image is instructed in the step 

j=! 15 S115, the flow advances to a step S116 to transfer the 



instruction contents to the image communication 
apparatus a in the above-described instruction and 
transmission method. 

If the operator does not. instruct the apparatus to 

20 print out the print image in the step S115, the flow 
advances to a step S117. In the step S117, it is 
selected by the operator whether the image data of 
which printout is not instructed is not to be printed 
out but to be stored as the file after the print image 

25 was transferred, or the image data is to be abandoned 
or deleted. If it is selected to transfer and store 
the print image in the step SI 17, the flow advances to 
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a step S118. On the other hand, if it is selected to 
abandon the print image, the flow advances to a step 
S119. In the steps S118 and S119, like the above- 
described print instruction, the instruction contents 
5 are transmitted to the image communication apparatus a. 

Subsequently, with reference to the flow chart 
shown in Fig. 5, it will be explained in detail the 
operation that the image communication apparatus a 
receives the instruction contents from the receiver and 

=3 10 analyzes the received contents, and then the process 

=0 terminates . 

P In Fig. 5, initially in a step S121, the received 

J1 instruction contents (either one of instructions in the 

;3 steps S116, S118 and S119) are stored in the storage 

;3 15 unit 14. After then, the flow advances to a step S122 

==t to specify the setting on the transmission image in the 

_=T step S102 performed at the image transmission time on 

the basis of the received instruction contents, and 
transfer such the instruction. contents to the reply 
20 destination terminal 23 being the instruction reply 
destination on the basis of the instruction reply 
destination information. In this case, the 
transferring of the instruction contents to the 
instruction reply destination is realized by 
25 transmitting the electronic mail. The instruction 
reply destination which received the instruction 
contents through the electronic mail can confirm 
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transmission destination's action (i.e., abandonment, 
storage, print) on the image transmitted from the image 
communication apparatus a on the basis of the 
displaying on the display unit of the terminal. For 
5 this reason, it becomes possible to confirm whether or 
not the transmitted image was confirmed by the 
transmission destination. Further, it becomes possible 
to confirm the instruction on the transmitted image 
^ sent from the partner (i.e., transmission destination). 

10 After transferring the instruction contents to the 

instruction reply destination, the flow advances to a 
% step S123. 

In the step S123, the received instruction 
O contents are analyzed. If the contents instruct to 

Q 15 abandon the image data, the flow advances to a step 

Q S124 to delete the image file stored in the storage 

unit 14, and then the process terminates. On the other 
hand, if the contents instruct to transfer and print 
the image data or transfer and store the image data, 
20 the flow advances to a step S125. In the step S125, 
the print image is transferred to the previously 
designated image communication apparatus or to the 
image communication apparatus based on the data 
inputted by the operator of the reply destination 
25 terminal 24. In this case, the data transferring from 
the image communication apparatus a to the image 
communication apparatus b and the data storing as the 



file are performed without; using the mail server 25. 
When such the data transferring and the file storing 
terminate, the flow advances to a step S126. In the 
step S126, based on the instruction from the image 
communication apparatus a 21, the image communication 
apparatus b 22 judges whether or not the print image 
transferred and stored as the file is to be printed. 
If not printed, the process terminates as it is. On 
the other hand, if printed, the flow advances to a step 
S127, the print image is transferred from the storage 
unit 14 to the image input/output control unit 17 and 
then printed out by the image output unit 19. After 
then, the process terminates. 

It should be noted that all the operations shown 
in the flow charts of Figs. 3 to 5 are confirmed as a 
series of communication on the identical image by 
checking IDs. 

As explained above, according to the present 
embodiment, by utilizing the WWW server function and 
the transmission/reception function of the electronic 
mail, the image files of plural image qualities are 
stored, the file for describing by the HTML text the 
location of the file suitable to display the image 
outline is generated from the stored image files, and 
the electronic mail in which the location of the HTML 
file was added to transmission guide information 
concerning the transfer image is transmitted to the 
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electronic mail address at the designated destination. 
Therefore, the transmitter who transmits the image 
information from the image communication apparatus a 
can certainly transmit the information to the specific 
individual destination, and the receiver who received 
the electronic mail from the image communication 
apparatus a can display and confirm the outline of the 
transmitted display image on the computer terminal, 
e.g., the terminal 24, which received the electronic 
mail, by utilizing a WWW server and client system 
through the network . 

Further, the instruction to the image file based 
on the operation by the receiver who received the 
electronic mail is received by a communication means, 
the image file of desired image quality is selected 
from among the stored image files according to the 
received instruction and is transferred to the 
designated image communication apparatus b, and then 
the image is outputted based on the transferred image 
file. Therefore, the image data is directly 
transferred between the image communication apparatuses 
on the basis of the judgment by the receiver who 
confirmed the image, whereby the image reproduced by 
the high-quality print image data can be transmitted 
without adding the large-capacity file data probably 
loading the electronic mail system and the reception 
terminal . 



Furthermore, on the basis of the operation by the 
operator who received the electronic mail, the 
designated image communication apparatus b is 
instructed to output the image file of desired image 
5 quality the moment that this file is transferred to 
this apparatus, to store this image file without the 
outputting, or to abandon the stored image file. 
Therefore, it is possible to avoid the transferring of 
unnecessary information according to circumstances, and 
;=0 10 also it is possible to postpone the printing output 

^0 according to secretion of information. 

:i P Furthermore, the instruction contents from the 

uf\ receiver of the electronic mail are stored, and the 

Q stored instruction contents are transmitted by means of 

Q 15 the electronic mail to the destination previously 

H designated by the operator on the transmission side, 

whereby the transmitted image can certainly reach the 
destination individual. Therefore, such the 
transmitted image can be utilized, when the terminal, 
20 e.g., the terminal 23, at the destination designated by 
the operator on the transmission side confirms that the 
image was confirmed by the operator himself on the 
reception side, and that the image was transferred and 
printed or the image was judged to be unnecessary and 
25 thus data abandonment was instructed. 

The present invention may be applied to a system 
constituted by plural apparatuses (e.g., host computer, 
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interface unit, reader, printer and the like) or to a 
system constituted by a single apparatus (e.g., copy 
machine or facsimile machine). 

The invention employed by a method wherein program 
5 codes of a software to realize the functions of the 

above-described embodiment are supplied to a computer 
in an apparatus or a system connected to various 
devices so as to make the devices operative in order to 
realize the functions of the above-described embodiment 

5 

:5 10 and the various devices are operated in accordance with 

\M 

;0 the programs stored in the computer (CPU or MPU) of the 

:S system or apparatus is also included in the scope of 

Iff the present invention. 

p In such the case, the program codes themselves of 

^ 15 the software realize the functions of the above- 

ri described embodiment and the program codes themselves 

"I 

and means for supplying the program codes to the 
computer, e.g., a storage medium in which the program 
codes have been stored, construct the present 

20 invention . 

As such the storage medium to store the program 
codes, for example, a floppy disk, a hard disk, an 
optical disk, a magneto-optical disk, a CD-ROM, a 
magnetic tape, a nonvolatile memory card, a ROM or the 

25 like can be used. 

Also, in not only a case where the functions of 
the above-described embodiment are realized by 
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executing the supplied program codes by the computer 
but also a case where the functions of the above- 
described embodiment are realized in cooperation with 
an OS (operating system) by which the program codes 
5 operate in the computer or another application software 
or the like, such the program codes are of course 
included in the scope of the present invention. 

Further, of course, the present invention also 
includes a case where the supplied program codes are 
10 stored in a memory provided for a function expansion 

: '- ' 
■:r a 

j ;9 board of a computer or a function expansion unit 

•r-sr 

: P connected to a computer and, after that, a CPU or the 

U1 like provided for the function expansion board or the 

Q function expansion unit executes a part or all of the 

l!fS 

Q 15 actual processes based on the instructions of the 

p program codes, and the functions of the above-described 

embodiment are realized by such the processes. 

As explained above, according to the present 
embodiment, since based on the contents of the 
20 electronic mail the image data is transmitted by using 
the means other than the electronic mail, the image 
data can be easily and certainly transmitted to the 
receiver without loading the mail server or the like. 
The present invention has been described in 
25 connection with the above preferred embodiment. 

However, the present invention is not limited only to 
the above-described embodiment, but various 
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modifications are possible without departing from the 
scope of the appended claims. 
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